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MEMORANDUM FOR: Director of Medical Services

THROUGH : Chief, Psychological Services Staff
SUBJECT : Proposed Publication of Research
Report

l. Attached is a copy of a research report I.would like
to submit for publication to Personnel Psychology, a Jjournal
of applied research in psychology. Subject to your approval,

it will be formally submitted to the Office of Security and
to the Assistant to the DCI for their approval.

2. The attached report details the first validation
study of a widely-used test designed to select computer
programmers. Specifically, the study demonstrated that
the AABP test (Aptitude Assessment Battery: Programming)
is significantly predictive of both training and job per-
formance of programmers. It is bélieved that these find-
ings will be of interest to all who use this test, as well
as to those who have considered its use but are reluctant
to do so without some evidence of its efficacy as a measure
of programming aptitude.

3. Thank you very much for your consideration of this
report.

Acting Chief, Research Branch
Psychological Services Staff
Office of Medical Services

GROUP 1
Excluded from automatle
dev:parading aud
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NOTE FOR: Mr. Coffegz.sz\ia Mr. Wattles via

Recommend your approval, Validation
studies were undertaken at the request, and
with the cooperation of OCS.

There is a credit in footnote for]
the Chief of the OCS Training Program,
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1 June 71

Mr. W, -

Even though para 1 of the
attached does not indicate it,
this appears to be the "formal”
request for approval.

. If you agree, Iwill add a

"DD/S approval” line. Also,
although Dr. Tietjen's
"recommendation” is on the
RS, I would think the approval

might be more appropriate
on Dr. |j memo??77?
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11 May 1971

MEMORANDUM FOR: Director of Medical Services

THROUGH

Chief, Paychological Services Staff

SUBJECT : Proposed Publication of Research
Report

1., Attached is a copy of a research report I would like
to submit for publication to Personnel Psychology, a journal
of applied research in psychology. Subject to your approval,
it will be formally submitted to the Office of Security and
to the Assistant to the DCI for their approval.

2. The attached report details the first validation
study of a widely-used test designed to select computer
programmers. Specifically, the study demonstrated that
the AABP test (Aptitude Assessment Battery: Programming)
is significantly predictive of both training and job per=-
formance of programmers. It is believed that these find=
ings will be of interest to all who use this test, as well
as to those who have considered its use but are reluctant
to do so without some evidence of its efficacy as a measure
of programming aptitude.

3. Thank you very much for your consideration of this
report.

I I

Acting Chief, Research Branch

Paychological Services Staff
Office of Medical Services
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Excluded from ariematic
townzrading and
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PREDICTION OF COMPUTER PROGRAMMER TRAINING

AND JOB PERFORMANCE USING THE AABP TESTI

Central Intelligence Agency

The rapid growth of the field of computer programming
in the past ten years has generated a need to identify in-
dividuals with the talents to profit from training and be-
come productive programmers. This need for early identifi-
cation of potential programmers has been approached in two
main ways by personnel psychologists: 1) creation of
special tests designed to measure the‘specific aptitudes
believed essential to computer programming, and 2) appli-
cation of pre-existing tests. Unfortunately, the number
of published wvalidation studies which have resulted from
the use of both types of tests seems disproportionately
small in relation to the massive use of these tests as
programmer selection devices for government, industry, and
specialized training schools.

Of the several aptitude tests specifically designed to
select potential programmers, various versions of the IBM
Programmers Aptitude Test have been most frequently sub-
jected to controlled validity studies. 1In nearly all in-

stances, these studies reported relationships between test
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between the Programmers Aptitude Test and programmer train-

ing have been reported by McNamara and Hughes (1961), Oliver

‘and Willis (1963), Katz (1964), Hollenbeck and McNamara (1965)

and Bauer, Mehrens, and Vinsonhaler (1968). Of these studies,
only McNamara and Hughes (1961) conducted research relating
test scores to actual job performance; they reported correla-
tions of .44 and .36 between Programmers Aptitude Test Scores
and supervisors' ratings of job performance.

Other specially-designed aptitude tests have shown at
least some promise for predicting programmer training per-
formance, including the Logical Analysis Device (McNamara
and Hughes, 1961), the Computer Usage Compahy Programmer
Aptitude Test (Hollenbeck and McNamara, 1965) and the
Computer Programmer Aptitude Battery (Perry, 1967a). More
general purpose tests which have been successfully used to
predict programmer training performance include the Army's
General Technical Aptitude Area (Katz, 1962), the Wonderlic
Personnel Test (Biamonte, 1965), the mathematics tes£ from
the Navy Officer Classification Battery (Myer, 1965), the
College Qualification Test (Bauer, Mehrens and Vinsonhaler,
1968) and the Strong Vocational Interest Blank (Bauer, Mehrens
and Vinsonhaler, 1968). As with the IBM Programmers Aptitude
Test, reports of relationships between test and job perfor-

mance for these other tests are considerably scarcer.
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Seiler (1965) reported correlations ranging from .35 to .62
between supervisor's ratings of workers in electronic data
processing jobs and combinations of three or more tests from
the General Aptitude Test Battery, and Perry (1967b) found
that an occupational key constructed using SVIB procedures
was related to job satisfaction but not to relative salary
of computer programmers.
One widely-used test of programming aptitude -- the
-Aptitude Assessment Battery: Programming (AABP) =-- is ab-
sent in the validity literature. Despite its lack of pub-
lished validity research, its author claims that is has
been administered to over 3600 persons in 23 different
companies, instifutions and government agencies (Wolfe, 1970).
According to the brochure published by Programming Spec-
ialists, Incorporated, which describes the AABP, it is an
untimed test which attempts to evaluate the applicant's
aptitude for protracted concentration on a long sequence of
steps. Both the process of problem-solving as well as the
answers to the items form the basis for evaluating individ-
ual performance. The scoring ana interpretation of the AABP
is typically performed by the distributor of the test.
The purpose of the present paper is to report the re-
lationships between programmer aptitude as measured by the

AABP and both the training and job performance of computer

Approved For Release 2003/04/29 : CIA-RDP84-00780R004200230003-0
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programmers in a Iswmme governmental agency. It is antici-
pated that these results will be of interest to those who
are using this test without benefit of any validity data,
as well as to those who may be considering its use but are
reluctant to do so without some evidence of its efficacy
as a measure of programming aptitude.

Method

Measurement of Training Performance

Ninety-three students, 71 men and 22 women, from seven
runnings of an inhouse computer programming course were se-

lected for study. The average age of these students was

28 years, with a range in age from 20 to 52. 4% had earned

advanced degrees, 46% possessed undergraduate degrees, 24%
had some college experience and 12% had attended one or
more business or technical schools; the remainder were high
school graduates. The course, which was 15 weeks in length,
was designed to produce professional programmers capable of
writing programs in both PL/1 and ALC pfogramming laﬁguages;
Evaluation of students in these classes was based upon
weekly tests (which accounted for about 70% of the students'
grades) and evaluation of the programs written by the stud-
énts (which accounted for the remaining 30%). Based upon
their total grades, students were given a rank representing

their final standing among the graduates in their class.

‘The

Approved For Release 2003/04/29 : CIA-RDP84-00780R004200230003-0
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The AABP was administered to the 93 students prior to their
admission to the programming course. Not all students in the
seven training classes took the AABP; 35 persons who completed
the course had not taken this test. While the test results
entered into the selection decision for many of the students
in this courée, these results were not known by the instruct-
ors who taught and evaluated the students.

Measurement of Programming Performance

A total of 57 programmers, 36 men and 21 women, were
included in this portion of the study; none of these people
were present in the training sample described above.' The
average age of this group was 25 yeafs, with a range in age
from 20 to 50. The number of months of programming exper-—
ience of individuals in this group ranged from 1-78 with an
average of slightly over 15 months. A variety of program-
ming languages was used by these programmers in their daily
work, with Fortran being most commonly used followed by PL/1,
Cobol and ALC. Each subject was rated by his immediate
supervisor on job performance as a programmer, future program-
ming potential, potential for systems analysis and potential
for management. All ratings were made on a 7-point, modified
"letter-grade" scale, with ratings ranging from A through F.
Two additional categories ("Between A and B" and "Between B

and C") were added in an attempt to expand the variance of the

Approved For Release 2003/04/29 : CIA-RDP84-00780R004200230003-0
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ratings. 1In nearly all cases, the progfammers were rated
before they were tested; thus this portion of the study was
a test of the concurrent validity of the AABP.

Resulté

Training Performance

For each of the seven programming classes, the class
rank standings assigned to the members of each class were
normalized according to the normalized-rank method (Guilford,
1954). This score transformation was utilized since rankings
form a perfectly rectangular distribution; a normalized dis-
Eribution.of rankings is more likely to approximate the real
distribution of performances among members of a class. Table 1
presents the correlations between AABP scores and normalized
class ranks for each of the seven programming classes. Corr-
elations ranged from .33 to .66 with a median of .44. When
all classes were combined, the correlation between AABP num-

erical scores and normalized class ranks was .40.

When the AABP test is scored by its distributor, in addi-
tion to the numerical score a subjective adjectival rating is

provided estimating the individual's overall potential for

.~ computer programming. This adjectival rating is highly related
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to the numerical score on the AABP, although the rating takes
ihto account additional subjective factors including the ex-
aminee's "method, conception and approach which ... may indi-
cate sufficient superior aptitude to compensate for his lack
of accuracy in the less challenging problems" (from the bro-
chure of Programming Specialists, Incorporated, describing the
AABP). That the adjectival rating is highly related but not
completely equivalent to the numerical score is evidenced by
a correlation of .94 between adjectival rating and numerical
score for the overall training sample of 93 persons. Table 1
presents fhe correlations between these adjectival ratings and
normalized class ranks for each of the seven programming class-
es, which range from .22 to .66 with a median of .44. When
all classes were combined, the correlation between AABP ad-
jectival ratings and normalized class ranks was .39, essent-
ially the same as the .40 obtained with AABP numerical scores.
Table 2 presents the relationship between AABP adjectival
ratings and performance in programming training in e&pectanéy
table form. Individuals in all seven classes were divided
into two groups--those who finished in the upper half of their
classes and those who finished in the lower half. At one ex-
treme, 7 out of 9 of those with the highest ratings on the

AABP finished in the top half of their classes, while at the

- other extreme, only 20% of those with the lowest ratings did so.

.
»{')(Jn
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Inspection of Table 2 suggests that the AABP adjectival ratings
were related to training outcomes in a manner consistent with

the commonly-accepted meanings of these adjectives.

Programming Performance

Table 3 presents the correlations between AABP results
and supervisors' ratings of current performance and future
potential}for 57 programmers., Moderate-sized correlations,
ranging from .40 to .46, were obtained between the AABP ad-
jectival ratings and ratings of current job performance, prék
gramming potential, and systems analysis potential, with a
smaller correlation (.30) emerging between the AABP and po-
tential for management. Slightly smaller correlations were
obtained between AABP numerical scores and ratings of job
performance and potential, although in no instance was one of
these correlations significantly smaller than the coérespond—
ing correlation between AABP adjectival ratings and ratings

of job performance and potential.

Discussion

The results of this study suggest that the AABP is a

Approved For Release 2003/04/29 : CIA-RDP84-00780R004200230003-0
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reasonably effective device for selection of computer pro-
grammers. Using independent samples, AABP test scores cor-
related significantly with both programming training and job
performance as a programmer. No real evidence was obtained
supporting the tests distributors implied hypothesis that
AABP adjectival ratings, which take into account subjective
factors not considered in the numerical scores, are superior
predictors of training or job performance of programmers.
Since the two types of scores are so highly correlated, and
since they correlate about equally well with training and job
performance, they would appear to be interchangeable.
Somewhat surprisingly, the AABP test was as highly re-
lated to job as to training performance. This finding is
in contrast to the research reported for the IBM Programmers
Aptitude Test which has produced correlations ranging from
the .30's to the .50's and .60's with training performance
(McNamara and Hughes, 1961; Katz, 1964; Hollenbeck and Mc-
Namara, 1965; Bauer, Mehrens and Vinsonhaler, 1968) but sig-
nificantly lower relationships with actual job performance

as a programmer (McNamara and Hughes, 1961l). Since the

- correlations obtained in this study between the AABP and

ratings of job performance and potential are comparable in
size to those reported by McNamara and Hughes (1961), it may

be tentatively concluded that. AABP scores are as related to

Approved For Release 2003/04/29 : CIA-RDP84-00780R004200230003-0
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performance as a programmer as are scores from the Program-
mers Aptitude Test. It should be mentioned again, however,

that the present study was a test of the concurrent validity

of the AABP with regard to job performance and potential; its

" predictive validity remains to be established. Meanwhile,

the present study provided reassurance that the AABP -- a
widely used test despite its previous lack of any published
validity studies -- appears to be a reasonably valid measure

of computer programming aptitude.
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acknowledges the assistance of Mr.

who provided

training performance information used in the study.
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Table 1
Correlations Between AABP Scores and Normalized
Class Ranks in Seven Programming Classes™
I 1
| [
Class N2 | 'r with AABP r with AABP
Numerical Score Adjectival Rating
1 12 E .35 .53
!
2 16 ; .45 : .40
3 20 L66%* L66%**
i i
4 9 ; .33 ! .22
{
5 P21 ; .44* ! .41
I s
6 T .44 5 .56
!
! 9 .34 g .44
| i
{ H et s e 2 e e o 12

All Classes 93 LA40%* .39

Note.--For th; total samﬁle, mean AABP numeéical score
was 78.2 with a standard deviation of 14.5.

AFor most classes, the actual number of students was
larger than these N's, which represent the number of students
in each class who had taken the AABP.

**pL.01

* pg.05
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Relationship Between AABP Adjectival Ratings and

Instructors' Rankings in Programming Courses

i

Adjectival Percent in Upper
Rating N Half of Class

Outstanding,
Excellent,
Very High 9 78
High, .
Above Average 25 , 68
Average,
Satisfactory 39 ; 49
5 |
Limited use, |
Below Average, :
Low 20 ; 20

!

d— ——T-* v —— s s e

Totals 93 ; 51

N

Percent in Lower
Half of Class

22

32

51

80

49
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Tablé 3

Correlations Between AABP Scores and Supervisors'
Ratings of Performance and Potential

for 57 Programmers

— e e e a4 e Aot e e e o s g P et

Rating N& r with AABP " r with AABP
Adjectival Rating A Numerical Score

Current Job Performance 57 | LA0%* . e 34%%

Programming Potential 56 41** e 33% %

System Analysis Potential : 56 | JA6** .38*%%
i

Management Potential 50 | .30% - .27

!

i

Note.--For the total sample, mean AABP score was 81.4
with a standard deviation of 15.1.

8gome supervisors declined to rate individuals on all
dimensions.

**p<.01

* p<.05
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